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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress residual 
electric charges of liquid crystal and active elements at 
the time a power source is turned off to minimum by 
starting the gradual reducing of voltages applied to 
active elements from a time when the interruption of the 
power source is detected. 

SOLUTION: When a power source switch 2 is turned off, 
the effect is detected by a power source off detection 
part 3 and voltages of a liquid crystal layer are gradually 
discharged by lowering liquid crystal driving voltages 
VY2-VY4 along optimum curves intrinsic to a panel 5 in 
a liquid crystal driving power source control part 4 while 
a logic voltage VDD is held. Then, the voltages of the 
liquid crystal layer are made to be lowered to voltages 
having no problem before respective driving circuits 6, 7 
are stopped. As a result it is avoided that the power 
source is interrupted in a state in which electric charges 
are charged on the liquid crystal connected to active 
elements and elements themselves. Moreover, it is 

possible that electric charge charged on the liquid crystal is discharged in a short time by 
selecting plural scanning lines simultaneously. Thus, the degradation of elements and flicker at 
the time of resupplying the power source are suppressed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] A liquid crystal display characterized by to provide a control voltage maintenance 
means to hold control voltage for controlling said active element in a liquid crystal display of a 
active -matrix mold using two or more 2 terminal system active elements, a detection means to 
detect cutoff of a power supply, and an armature-voltage control means to begin to dwindle 
voltage built over said active element when the detection means detects cutoff of a power 
supply. 

[Claim 2] It is the liquid crystal display characterized by providing a signal generation means 
to generate a selection indication signal it is directed that chooses two or more scanning lines 
as said scanning-line driving means simultaneously from from when said active element is 
arranged in a liquid crystal display according to claim 1 at an intersection of the scanning line 
and a signal line, said applied voltage is controlled by scanning-line driving means and 
signal-line driving means and said detection means detects cutoff of a power supply further. 
[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the liquid crystal 

display which uses 2 terminal system active element. 

[0002] 

[Description of the Prior Art] In recent years, the liquid crystal display is widely used for the 
liquid crystal television, the personal word processor, the personal computer, etc. as a 
lightweight display device with the low power. And in order to display future further much 
image information, the increment in the number of pixels and the number of gradation is 
expected. The increment in such a number of pixels and the number of gradation meant large 
capacity-ization of display image information, consequently the scan period of one line of a 
liquid crystal display became short gradually, and gradation has also been controlled more 
finely. 

[0003] The pulse height modulation technique and pulse width modulation which perform 
control of the frame modulation technique which performs gradation control by inter-frame 
[ two or more ], the pulse height of the data signal within a selection period, or pulse width as 
a method of controlling the gradation of such a liquid crystal display are used conventionally. 
Among these, pulse width modulation is the period which divides a level selection period at 
two or more periods which responded to the number of gradation, and adds an ON component 
to the data line in a level selection period, i.e., the method which performs a gradation display 
by changing write-in pulse width. 

[0004] Moreover, the liquid crystal display of an active matrix mold is in one of the liquid 
crystal displays which meet the demand of increasing both the numbers of pixels and the 
numbers of gradation which were mentioned above. It is one of the features for an 
active-matrix liquid crystal display to prepare an active element for every pixel, and to 
memorize image information by it. There are 3 terminal mold element represented by an 
amorphous silicon and the TFT element and a 2 terminal mold element represented by the 
MIM (conductor - insulating material - conductor) element in the active element used for an 
active-matrix liquid crystal display. By using the switching function of an active element, 
compared with a passive -matrix liquid crystal display, all realize the increment in the number 
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of actuation lines, and display mass image information. 

[0005] The above-mentioned MIM element is begun for 2 terminal mold element, there are a 
back two back diode element, a diode ring element, a varistor element, etc. as it, and all have 
the nonlinear current-voltage characteristic. Drawing 9 is drawing showing the 
current-voltage characteristic of the MIM element used most widely as a 2 terminal mold 
active element. The axis of ordinate shows current and understands that the current-voltage 
characteristic is nonlinear for the voltage on which a horizontal axis joins an MIM element. 
Drawing 10 is drawing showing the equal circuit of 1 pixel of the liquid crystal display which 
used the MIM element. Voltage which joins VLC and an MIM element in the voltage which 
joins VD and a liquid crystal layer in driver voltage is set to VMIM. RLC and CLC show the 
resistance and capacity value of a liquid crystal layer, and RMIM and CMIM show the 
resistance and capacity value of an MIM element, respectively. In the liquid crystal display, 
the equal circuit shown in drawing 10 is constituted in the shape of a matrix. Any one 
scanning line and data line in the scanning line of it plurality and the data line are connected 
to each equal circuit, and the pixel to drive is chosen by choosing the predetermined scanning 
line and the predetermined data line. 

[0006] Drawing 11 is drawing showing the ideal wave at the time of driving the liquid crystal 
panel which used 2 terminal mold active element. It is an ideal wave at the time of using a 
binary voltage level (VXl, VX2) for a data side for the voltage level (VY1VY4) of four values, 
in order to suppress the leak during a non-selection period to a scan side, and performing 
Pulse Density Modulation. Moreover, in this example, frame reversal and one-line reversal 
are used for the alternating current-ized method. The data-line driving signal SEG is set as a 
wave which gives a mean value. Moreover, when an alternating current-ized signal (FR) is 
High level as a scan signal COM, the voltage level of VY4 is outputted in a selection period 
(TS), and in the case of Low level, the voltage level of VY2 is outputted. Moreover, VYl or VY3 
are outputted to a non-selection period (Tns). When such voltage is applied to the scanning 
line and the data line, the difference voltage (SEG- COM) of a scan electrode and a data 
electrode turns into a liquid crystal device shown in drawing 10 and drawing 11 , and the 
driver voltage VD impressed between MIM elements. 

[0007] Drawing 12 shows the voltage (VMIM) which joins driver voltage (VD) in case 
gradation data is halftone data, the voltage (VLC) which joins a liquid crystal layer, and an 
MIM element. The period when the voltage which joins an MIM element is high in case 
gradation data is displayed is a portion from which data voltage changes to ON voltage level, 
current flows by the nonlinear characteristic of an MIM element in this portion, and voltage is 
quickly charged by the liquid crystal device. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional liquid crystal 
display mentioned above, when a power supply is turned off, and the logic voltage which is the 
terminal voltage of the power supply which drives the internal logic section falls according to 
the capacitor capacity and the load current of a power supply and becomes below a certain 
voltage value, the actuation circuit of a panel suspends actuation. Although the voltage 
impressed to a panel at this event is unfixed, to each scan electrode, VXl or VX2 will be 
continuously impressed anyway to the voltage of either VY1VY4, and each data electrode. In 
this condition, since the MIM element of each pixel becomes fixed by OFF or the ON state, it 
will be in one of the conditions of whether the voltage of a liquid crystal layer is charged in the 
direction in which an absolute value serves as size more, or the voltage once charged at the 
time of actuation continue being held. 

[0009] Anyway, it will be in the condition that direct current voltage continues being 
impressed to liquid crystal and an MIM element, and will become the cause of degrading a 
property for both sides, as everyone knows. Moreover, along a scan line, generate a black line, 
impression of the direct current voltage generated at the time of this power supply OFF 
produces the nonconformity of making the display in front of OFF remain as it is etc., and also 
it is known that it is also what generates a flicker at the time of a power supply reclosing. 
[0010] This invention was made under such a background and aims at offering the liquid 
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crystal display which can press down the liquid crystal at the time of power supply OFF, and 

the residual charge of an active element to min. 

[0011] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
when a control -voltage maintenance means hold control voltage for controlling said active 
element in a liquid crystal display of a active-matrix mold with which invention according to 
claim 1 uses two or more 2 terminal system active elements, a detection means detect cutoff of 
a power supply, and its detection means detect cutoff of a power supply, it is characterized 
from from by to provide an armature-voltage-control means begin to dwindle voltage 
concerning said active element. 

[0012] Moreover, invention according to claim 2 is characterized by providing a signal 
generation means to generate a selection indication signal it is directed that chooses two or 
more scanning lines as said scanning-line driving means simultaneously from from, when 
said active element is arranged at an intersection of the scanning line and a signal line, said 
applied voltage is controlled by scanning-line driving means and signal-line driving means 
and said detection means detects cutoff of a power supply further. 

[0013] According to the above-mentioned configuration, when cutoff of a power supply is 
detected, it is lost that a power supply intercepts in the condition [ that a charge is charged by 
liquid crystal connected to an active element in a liquid crystal display of a active matrix mold 
since voltage concerning 2 terminal system active element begins to be dwindled where 
control voltage is held, and the element itself]. Moreover, it becomes possible by choosing two 
or more scanning lines simultaneously to discharge a charge charged by liquid crystal for a 
short time. 
[0014] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained 
with reference to a drawing. Drawing 1 is the block diagram showing the liquid crystal 
display which is 1 operation gestalt of this invention. In this drawing, 1 is a DC to DC 
converter, and changes and outputs the direct current voltage supplied from DC power supply 
VB constituted by the DC power supply using a source power supply a battery, etc: through 
an electric power switch 2 to liquid crystal driver voltage VY2a, VY4a, and the logic voltage 
VDD. In addition, it is not made not to explain the logic voltage VDD here, but it may be made 
to be supplied from external equipment. 3 is a power supply off detecting element, and if it 
detects that the logic voltage VDD fell, a control signal OFF will be made into High level. 4 is 
the liquid crystal actuation power supply control section, and when a control signal OFF is set 
to High level, it is outputted as liquid crystal driver voltages VY2 and VY4, reducing 
gradually liquid crystal driver voltage VY2a and VY4a. 

[0015] 5 is a panel and is using the active matrix liquid crystal panel which has arranged the 
pixel which consists the same MIM element as what was explained with reference to drawing 
9 and drawing 10 of an active element and liquid crystal in the shape of a matrix with this 
operation gestalt. 6 is a scanning-line actuation circuit and impresses a predetermined 
voltage waveform to two or more scan electrodes connected to two or more scanning lines 
which a panel 5 has using the liquid crystal driver voltages VY1, VY2, VY3, and VY4. 7 is a 
data line actuation circuit and impresses a predetermined voltage waveform to two or .more 
data electrodes connected to two or more data lines which a panel 5 has using the liquid 
crystal driver voltages VX1 and VX2 (they are the logic voltage VDD and the touch down 
potential GND in this case). 

[0016] 8 is the logic control section, consists of two or more logical circuits which operate 
considering the logic voltage VDD as supply voltage, and controls the scanning-line actuation 
circuit 6 and the data-line actuation circuit 7 based on the video signal supplied from the 
outside. 9 is a capacitor, and it is used in order to carry out predetermined time maintenance 
of the logic voltage VDD, when an electric power switch 2 turns off in order to usually 
sometimes stabilize the logic voltage VDD and. 

[0017] With the liquid crystal display shown in drawing 1 , the driver voltage VD of each 
[ which the logic control section 8 controlled the scanning-line actuation circuit 6 and the 
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data-line actuation circuit 7 usually based on the video signal in the time, and was prepared 
at the panel 5 ] liquid crystal pixel which the electric power switch 2 turns on is controlled by 
the above configuration (refer to drawing 10 ). Drawing 2 is a timing chart which shows the 
driver voltage VD NO wave impressed to a liquid crystal pixel with the top (n is the natural 
number) of n lines, and the liquid crystal pixel on n+1 line. Since the voltage of the difference 
of each applied voltage of the scanning line and the data line is impressed to each pixel, 
VDD-VY4 and -VY2 (=OVY2) will be impressed in this case. Moreover, the voltage value of 
the liquid crystal voltage VLC is controlled by controlling the length of Ton by pulse width 
control (curve shown by the drawing middle point line). Moreover, while reversing a wave for 
every frame and performing alternating current- ization, the polarity of applied voltage is 
reversed during 1 selection period. 

[0018] On the other hand, when an electric power switch 2 turns off, it is detected by the 
power supply off detecting element 3, while the logic voltage VDD is held, the liquid crystal 
driver voltages VY2 and VY4 are dropped along with the optimal curve peculiar to a panel 5 
in the liquid crystal actuation power supply control section 4, and it discharges gradually and 
goes the voltage VLC of a liquid crystal layer. And it is made to descend to the voltage which 
will be satisfactory in the voltage VLC of a liquid crystal layer by the time each actuation 
circuits 6 and 7 suspend actuation. Drawing 3 is a timing chart which shows the wave of the 
1 pixel driver voltage VD at the time of power supply OFF, and the liquid crystal voltage VLC. 
In addition, in this case, it replaced with the usual actuation method at the time of power 
supply OFF, and the actuation method by which all the scanning lines are chosen is adopted. 
By this method, when a power supply is turned off, time amount, i.e., the time amount which 
making it fully descend takes the voltage of all liquid crystal layers, until the actuation 
circuits 6 and 7 of a panel 5 suspend actuation can be shortened from from. And a wave -like 
change of driver voltage VD stops in the place where the logic control section 8 suspended 
actuation. He can adjust time amount after a power supply turns off until the logic control 
section 8 suspends actuation by setting up the capacity of a capacitor 9 appropriately, and is 
trying to become sufficiently longer than time amount required for the voltage VLC of liquid 
crystal to descend to a predetermined value. In addition, it is not necessary to necessarily use 
that as which the scanning line is all chosen as the actuation method at the time of power 
supply OFF, and the voltage of liquid crystal may be dropped, usually driving by the same 
actuation method as the time. 

[0019] Hereafter, the configuration and actuation of each part which are shown in drawing 1 
are explained to details. Drawing 4 is the circuit diagram showing the internal configuration 
of the power supply OFF detecting element 3. The diode with which a PNP transistor and 42 
charge a capacitor on the logic voltage VDD, and, as for 43, 41 charges a capacitor 42 in 
drawing 4 , and 44 and 45 are resistance connected to the collector and the base of a transistor 
41. The control signal OFF is taken out from the collector of a transistor 41. With this 
configuration, if the logic voltage VDD falls by about 0.7v rather than a steady state, a control 
signal OFF will be set to High level, and OFF of a power supply will be detected. In addition, 
it may replace with what is shown in this drawing as a power supply off detecting element 3, 
and the general-purpose voltage detection IC etc. may be used. Moreover, in the device 
equipped with the battery, a switch is separately formed in directions of power supply ON / 
OFF, and when the switch is operated, it can control to turn off the power supply of each part 
according to a predetermined sequence. That is, after not generating an OFF signal by 
detecting lowering of the logic voltage VDD, generating an OFF signal when switch actuation 
of directing power supply OFF is detected, and beginning to dwindle driver voltage, it is 
possible to turn off the logic voltage VDD after fixed time amount. 

[0020] Drawing 5 is the circuit diagram showing the configuration of the liquid crystal 
actuation power supply control section 4. Take, it is in drawing 5 and, as for an inverter, 56*59, 
and R2 and R4, for a PNP transistor, and 53 and 54, resistance, and C2 and C4 are [51 and 52 
/ an NPN transistor and 55 ] capacitors. With this configuration, when a control signal OFF is 
set to High level, four transistors 51-54 turn off and supply of the voltage of VY2 and VY4 is 
turned off. Voltage VY2 and VY4 falls and goes after it according to a capacitor C2, resistance 
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R2 and a capacitor C4, and the magnitude of the load which requires each voltage for 
resistance R4 list. Therefore, it becomes possible by setting up the capacitor Cl (referring to 
drawing 1 ) between VDDGND beyond a certain value, and optimizing the time constant by 
the capacitor C2, resistance R2 and a capacitor C4, and resistance R4 to drop liquid crystal 
driver voltage along with a predetermined curve. In addition, OFF of supply of the voltage of 
VY2 and VY4 is not turned off with switching means, such as a transistor, as shown in 
drawing 5 , but it can be turned off by suspending actuation of DC-DC converter 1. 
[0021] In addition, although voltage VY2 and VY4 is always impressed to resistance R2 and 
R4, only when insert one transistor in resistance R2 and R4 at a time at a serial, it is made to 
usually sometimes turn off and an OFF signal is set to High level, those things [ usually 
decreasing the power consumption , at the time, as transistor wp ON is carried out ] are also 
possible in the circuit shown in drawing 5 . 

[0022] Drawing 6 is the circuit diagram showing other examples of a configuration of the 
liquid crystal actuation power supply control section 4, and has attached the same sign to the 
element which makes the same operation as what is shown in drawing 5 . The circuit shown 
in drawing 6 is used when suspending actuation of DC to DC converter 1 at the time of power 
supply OFF. Moreover, transistors 61 and 62 are for reducing the power which was mentioned 
above and which is usually sometimes consumed by resistance R2 and R4. 
[0023] Next, with reference to drawing 7 , the configuration for choosing all the scanning lines 
at the time of power supply OFF is explained, the logical value stored in the shift register 
with which the scanning-line actuation circuit 6 equips the interior based on the control 
signal which (a) shows the timing chart of the control signal (a shift pulse, DY, SEL) supplied 
to the scanning-line actuation circuit 6 from the logic control section 8 in drawing 7 , and 
shows (b) and (c) to (a) a table - it is a thing the bottom, (b) And the shift register shown in 
(c) connects the register of the same number with a scan electrode at a serial, and the output 
of each register serves as each scan signals COM1, COM2, --, COM240. However, the number 
of the scanning lines of a panel 5 is made into 240 in this case. 

[0024] The scanning- line actuation circuit 6 shifts the level inputted with the control signal 
DY on an internal shift register according to a shift pulse, goes, and carries out actuation 
which sets the output level impressed to each scan electrode with the level of the polar signal 
FR (refer to drawing 11 ) and a shift register to either Vy 1- Vy4 (refer to this drawing). Usually, 
voltage is impressed to a scan electrode so that only any one scanning line may be chosen at 
the time of actuation. Drawing 7 (b) shows the condition of the shift register in the time of day 
tl shown in (a), and this usually shows the condition at the time. On the other hand, drawing 
7 (c) shows the condition of a shift register when power supply OFF is detected in time of day 
t2 and an one-frame period passes. In this case, High level is stored in all registers. In the 
logic control section 8, this is made by having fixed Signal DY to High level, after detecting 
that the OFF signal was set to High level. When all the registers of a shift register are set to 
High level, it will be in the condition that all the scanning lines were chosen, and the voltage 
of Vy2 and Vy4 will be impressed to all the scanning lines by turns for every shift pulse (refer 
to drawing 3 ). Since the load to the capacitors C2 or C4 shown in drawing 5 or drawing 6 
becomes larger when all the scanning lines are chosen, it becomes possible to drop the voltage 
of a liquid crystal layer you to be Sumiya from the case where all selections are not made. 
[0025] Thus, with the configuration shown in drawing 7 , only by considering Signal DY as 
immobilization at the time of power supply OFF, since all selections of the scanning line are 
realized, there is an advantage that the existing scanning- line actuation circuit can be used as 
it is. In addition, although it is usually at the time and the power supply OFF time and the 
frequency of a shift pulse is not changed in the example shown in drawing 7 , it is possible to 
also make it operate so that frequency of a shift pulse may be made high only at the time of 
power supply OFF. In this case, although circuit modification is needed for the logic control 
section 8 to some extent, it becomes possible to shorten the time amount taken to all choose 
the frequency of a shift pulse by making it high. 

[0026] Drawing 8 is the thing block diagram showing other configurations for choosing all the 
scanning lines. It inputs into 2 input OR gate in which each output of a shift register was 
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newly prepared corresponding to each with the configuration shown in this drawing. The 
signal SEL newly established altogether is inputted into the input terminal of another side of 
each OR gate. And each scan signals COM1COM240 are acquired as an output of each OR 
gate. This configuration enables it to choose all the scanning lines in an instant by making 
Signal SEL into High level at the time of power supply OFF. Therefore, it becomes possible to 
fall the voltage of a liquid crystal layer early more compared with the example shown in 
drawing 7 . 

[0027] In addition, although explanation of the above operation gestalt describes the liquid 
crystal display which uses an MIM element as an example of representation, it can apply this 
invention about other 2 terminal system active elements. Moreover, it is applicable to a 
common name "a shaking power supply." 
[0028] 

[Example] By the result checked by experiment, using a configuration as shown in drawing 1 
In the liquid crystal display using [ when not all choosing the scanning line ] 960x240 dots 
and about 5 inches MIM At the time of the frame period of 60Hz, 1= 470 micro F of C, 4= 10 
micro F of C2=C, Time amount until it is referred to as R2=R4=4.7kohm and the actuation 
circuit of a panel suspends actuation from the time of OFF detection 70ms, When it was made 
to descend along with a curve which is set to VDD+3V and GND-3V about VY2 and VY4, 
respectively at the time of a halt of the actuation circuit of a panel of operation, each circuit 
was able to operate by the desired sequence and was also able to make the charge of a liquid 
crystal layer discharge enough. 

[0029] Moreover, when the scanning line is all chosen and frequency of a shift clock is not 
changed, In the liquid crystal display using 960x240 dots and about 5 inches MIM At the time 
of the frame period of 60Hz, 1= 220 micro F of C, 4= 3.3 micro F of C2=C, Time amount until it 
is referred to as R2=R4=4.7kohm and the actuation circuit of a panel suspends actuation from 
the time of OFF detection 30ms, When it was made to descend along with a curve which is set 
to VDD+3V and GND-3V about VY2 and VY4, respectively at the time of a halt of the 
actuation circuit of a panel of operation, the same good result as the case where it does not all 
choose in short-time actuation was able to be obtained. 

[0030] Furthermore, when the shift pulse of twice [ at the time ] as many frequency as this 
was usually inputted into the scanning-line actuation circuit 6 from the logic control section 8 
at the time of power supply OFF, the same result as the case where the shift pulse of the usual 
frequency is inputted was able to be obtained with the value of 1= 100 micro F of C, 4= 1.0 
micro F of C2=C, and R2=R4=4.7kohm. 
[0031] 

[Effect of the Invention] Since the voltage built over 2 terminal system active element where 
control voltage is held begins to be dwindled according to this invention when cutoff of a 
power supply is detected as explained above, it is lost that a power supply intercepts in the 
condition [ that a charge is charged by the liquid crystal connected to the active element in the 
liquid crystal display of a active-matrix mold and the element itself]. Moreover, it becomes 
possible by choosing two or more scanning lines simultaneously to discharge the charge 
charged by liquid crystal for a short time, therefore, according to this invention, it comes out 
to press down the element at the time of power supply OFF and the residual charge of liquid 
crystal to min, and it is effective in the ability to stop the flicker at the time of element 
deterioration or a power supply reclosing. 
[Brief Description of the Drawings] 

[Drawing ll It is the block diagram showing the configuration of the liquid crystal display by 
1 operation gestalt of this invention. 

[Drawing 21 It is the timing chart of the driver voltage in the liquid crystal display shown in 
drawing 1 which usually shows the wave at the time. 

[Drawing 31 It is the timing chart which shows the wave at the time of power supply OFF of 
the driver voltage in the liquid crystal display shown in drawing 1 . 

[Drawing 41 It is the circuit diagram showing the example of a configuration of the power 
supply OFF detecting element 3 shown in drawing 1 . 
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[Drawing 51 It is the circuit diagram showing the example of a configuration of the liquid 
crystal actuation power supply control section 4 shown in drawing 1 . 

[Drawing 61 It is the circuit diagram showing other examples of a configuration of the liquid 
crystal actuation power supply control section 4 shown in drawing 1 . 

[Drawing 71 They are a timing chart (a) for explaining actuation of the shift register inside the 
scanning-line actuation circuit 6 shown in drawing 1 , and drawing usually showing the 
condition (b) of the shift register at the time, and the condition (c) of the shift register at the 
time of power supply OFF. 

[Drawing 8] It is the block diagram showing the modification of the shift register shown in 
drawing 7 . 

[Drawing 91 It is drawing showing the current-voltage characteristic of an MIM. element. 
[Drawing 101 It is the representative circuit schematic of 1 pixel which consists of an MIM 
element and a liquid crystal layer. 

[Drawing 111 It is the timing chart which shows the wave of the conventional liquid crystal 
display of operation. 

[Drawing 121 It is drawing showing the location survey wave of a wave of operation of the 
conventional liquid crystal display. 
[Description of Notations] 

3 Power Supply Off Detecting Element 

4 Liquid Crystal Actuation Power Supply Control Section 

5 Panel 

6 Scanning-Line Actuation Circuit 

7 Data -Line Actuation Circuit 

8 Logic Control Section 
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JBv^ftSffiftSl^lwte, r^e/w^r* . i/y . t 
FT*^-lJift***i6 3«^S!*-?-i:. MIM 
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[0 0 0 5] 2*^ffl*^-^tt, ±1B<7)M I MlR^Srfi 

— K • yym, ^y ^^-iR^^^dSfct). i^rtt 

tt^ft^SC^^^^S, HI On. MIMKt^F- 
*JB^fciKiti:S^3Sfio 1 PF*o*flSlililS«:^i-|ax*«> 

ti*?tim&m<Di&tfimk®mm&. r mim . c mim 

Riff— ? Ucn tpcnh^-ftifr 1 &<nfe^1S$LRXf7*— ? ffi. 
[0 0 0 6] Hint 25»^S!fiBi(i*-^«:fflv^iRft 

ic«^^ra*^y-^^«]^sfc*»c4<Kco®E^ 

^vv- (v Y1 ~v Y4 ) #mz&2fc<DWEi"<Ji' 

30 6o tfcatfCOMHTft illRSifig (T S ) id 
*31>T, SMIIt (FR) dSH i g h 
Vy 4 (Z)lEl/^V^, Low V"<j\»<nM&\^V y 2 ^WJE 
U-</V^tti^$tl^)o ^^c, ^Iftfln (T ns ) Idft 

v Y1 *^«v Y 3dsm^j*ixSo ^^<b^-^^(c-co 

JEE (SEG-COM) BUOMHlll^tfti 

[0 0 0 7] Bl2lt BMHr-^^^BBi^-^^fc 
5^(-4b^t5, (v D ) N 

40 EE (V LC ) Rt^MIM*^F-tc*P*36SBE (V MIM ) 
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50 «K^=>'y f Vf-»Stft«f«8lt«^i:Tte 
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[0 0 10] ^^J:5**ft^Tiw*Six 
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[0 0 12] £fc, »*«2|B*0«Mf^ ffllE^Hj^ 

[ooi3] jLia«^tdj;tLtfv mm<omm&&a£ti 

5 s twc wnrdS3t« $ n^c* * (Dytmxm 

s tit v *fc««f *»*i--s c jjs^r* t ft So 

[0 0 14] 

[3§Wco||J6<7)^fg] EAT, BlffiS:#flaUT, £*>3&9i 

CO— iWlCo^t^B^f^o Hll^CCO^CO— n 
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4 $/f2^L"C, iSffi«9R«rfiJffi U^iSjK«K, 
ftfcttamffi^ JKaiE»flffiVY2a*5«t^VY4 a 4? J t/ 

tffit^^WflfOFFlrHi ghl/^HcfSo 4 
10 «»SJE»«jH=i^ho-^«fB"C*>?), WflfOFF 

[0015] 5 \X'**>VX&> 9 , *HJfi^lB-eW:BI 9 R 
Xtmi 0 LtRK Lfctw t H«om I M^ir 

60 6 tt£3BWMatt-C»> 0 , ttAOMIEVy^ V 
Y2* VYS&tfVy^fflV^ 

Xl*^ v X2 (^^>«* cl ^S'^«JBEV DD i:«»*4flrGN 
D) Srffi^T. ^^5^i-e«*ccO'f-^l9lcHg^ 

[0 0 16] 8fini/i/^^yhn-/VSt^^ ov 5 

&^xM&mm&m&6RxfT-*mm»mi6 7 &»i 

[0017] EUi<7>«fifcU: J: oT, [2] 1 ic^ffofl^ 

iEtblUBSe ir^-^jRKiblilKTSrSjaiU /«*>V5fc: 
K*tfe^#»fiiiiill^Kib«ffiv D Sr»J»-r6 (ID 1 

£tlZ<DX\ C<Di§r&. V DD -V Y4 ^"V Y2 (=0-V 
Y2 ) asEpjn£jh,5££KfcS 0 ^fci, ^^^iHSIWJciJ: 
oTT on (^f $M«t6Ci:T\ »SKEEV LC <7)«/E 

mmmzti* m^&mxTF-t&m 0 i^u 
[0018] — mm*^ y^2^^-7Lfc^tt. 

50 «»*nrv^5lffli-»aiBlb«K=»^ ha-^«F|J4-ejK 
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Xft< 0 -t It, ^-SEKtHlSg 6 . 7*s»ffSrfltJhrs* 
£i*<5 0 HI 3 fi«aB^«F^*3l+S 1 Miff ?>fg»>m/£V 

^ n > h p -A'SB 8 36S«if^S:«tjh Lfc £ r. *>XIBKjmJE 

n v^vif 9 <D®A&i&mzm7£irz>z t xws-t-a C 

£ tf* X £ , <D mm v LC ^S0f ^tt * -curpf- Z> <o 
e4i*IBU0+^<43J:5l-LTt**o 4*5. «R 

jft,£fcO&J8^5i&WS4<, »«l*i:PI«^Wtfi*& 
■emfcU**6*»o«JE*:l»TS*-Ci> J:v^. 
[0019] J£JtT\ (H 1 ^^"T#ffio«fi8at/»^lwO 

fiKSr^-MilKia-C&So @4ld|3l>T4 1«PNPh7 
^v^*, 4 2tt^yf>l 4 3flP>^^mJEV DD 
X^yfyt4 2^^if5^t-F, 4 4. 4 5(1 
h7^^4 1 (D^ W *&t*^— *lw«Jtt$*LXl* 

GEV DD ^^ffiJ;t) i>mo. 7V{£Ti"5^. B«fl 
fOFF^Hi g h l^/M^tK ^^^^ /$M£tfJ £ 

4*3. nM*7&ti&K3 1 lxh. c^mtw^r-r 
v\ £fc, *«;tfc*»i;:*5i^cHu ®2g;*-v 

£^6<DX(14<. B»^7S:»^i-5^-r s^Mkfls* 

10 0 2 0] m 5 HffoSI^Sb®!^ yho —A'flS 4 C7)» 
J*£**-*-[§]§&igXfc5o El5l::*5lH<a\ 5 1. 52(1 
PNPh7^^, 53. 54(tNPNh7y^ 
5 5(1^^/*—*, 5 6 — 5 9&t>*R2, R4ttS 

fit. C2. C4ii3yfyti?*)6, c<d«;#x{1. ffl 

WIfOF F^H i g h l/^/HJlftofci:*, 4l@(D h 
7>^^5 1- 54^t7U, V Y 2^t/V Y 4— 
JE^tt*&dS^7Six6o «£Ev Y2 Rt/V 
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Y4 fl. nyfyfC 2 ^J&fitR 2&t/3^fytC 4 £ 

T LXff< o LfctfSoX, V DD -GNDr H 1i:fc5^>f 

>tCl (B1*M) fcfcSffiKJifcKJtU 

f*C 2 irJ&JftR 2. ^^^04 i:lSfeLR4^J;6^ 

-^»oX»TS^r6^fcj&SprtB^4So 4*5, V Y2 
^(/V Y4 -^IIE^tt^^7lt [g)5{C^J; 5 I- h 

10 H4<> DC-DCay^- * i coSb^^^ih-r6-<b 
«t o x^-T 5 «fc 5 twi"5 c <b t X£ 6o 
[0 0 2 1] 4*3. ID 5 Ic^-TIhI&XH, JgJnR2&tf 
R4K?sffc«JEV Y2 , V Y4 asfflflDS*iXV*6a3, SfitR 
2Rt/R4^iSWJr h9^***r lifoff AU ii 
«-^d|i^7*-frX*5#. OFF<f^Hi ghK/V 
kte^tct #ir<£>^. ^*i^<£> h 7l/*j7s$ w p 

[0 0 2 2] 86(1, JKAKtbSR^ > h p — 4 

20 te^w^jsr^i-iuKiax**)?), asi^tt^tpia 
o^^4-r^ j f-^(ip-(D^^-^#(-txv>^ 0 is 6 id 

* * 6 1 t 6 2 (1. _k*£ Lfc, ®«0#ld}gfitR 2 ^ R 4 

[0 0 2 3] #clc. g|-7 4r#R8LX, m^^^Htl-*^ 
HSrt^tlRtSfcfe^lciov^tRBtS, IB 7 
(^*5V^X, (a) (1. *3tti»BKBlEli«6— p 
hP-/Wffl8^?>W*&StLSfil»«^ ('>7M^, 
30 DY. SEL) ^^-f ^ h^^L/ct)^X^> 

t), (b) »w (c) f±. (a) ^»i-«i»««-icas<5 

v^X3feSj»K«ilBj|IS6^rtlfl$tifflx.5^7 h 
fett$tl5»lfi^SUct©X*fe6o (b) Rt/ 
(c) l^t'>7M/^^(l, tSiS^^Ui^ 

^MftfCOMl, COM2, — , COM2 40 

(12 4 0*^ UXV^5 0 
[0 0 2 4] 3feSjft^ib|ilK6«, ^JWf-^DYlCi:o 
40 tA^UcU^'>7 h^^^(CjSCXP^^(7)v/^ ^ 
^^±T->7hLTfT^, (BtStFR (Bll# 

*Pi"6tB^^^4rV yl ~v y4 (|pHg#R8) ^)^-ftL^ 
I^t6i^^t5 0 il^»^(c(l, ^-fti^l* 
OjfealE*«>**S3li«Six6 J: 5 ^*SEm«l-WBEdsa«ra 
£*i5o 13 7 (b) (1 (a) ilz&tfZis 
7hi^^^©ttM^tt)OTfe^ rlxttiMHW^) 
ttffiSr^i-t^T&S, IE] 7 (c) (1. Wp*lt2 

^*5v^x«aa^-7ds<fttastt, w^i7^wi 

50 ^Siabfc^->^ hi/^^^(B^tt>OTfc 
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l^X, OFFff^Hi gh^/M:^o/cC<b^ffl 
SrXS^jfea»lcpp*pi-6c 4:^*5 (El 3 #08) 0 

[0 0 2 5] ^co<fc5JwEI7ic:^-r«fifc-ett, 

^ffl-T^r t^x^-Sirl^fiJ^^fc^o tt*5, m7K 

:7R#X^b£^Xi^i^>, IIt7^li^^^7 
^^^«»*S5 < -T 5 J: 5 UHbf£$-fr£ ^ 1 1 *mgx 
p^^y^^y hn-/i^8 [cfsi^ 

[0 0 2 6] H8». ^^^ril«-r^fc:A6(D{tfe^ 

- b<Dm*<nAtiffi*iatt^xmfrizmrtbtitc.m%- 

-COM2 4 Ofi, #»3Sfpy— htf)fcH*j£ ux#e>ix 
£ Q Z<Dffij&Xte. Ht7B||I, ft SEL^rHi g 

h i"<Mz-tz>~bx\ mmz-j-^xtDM&m&miR'j- 

[0 0 2 7] «±<^HJ6JgffiO»Wtt. MI Mm 

[0 0 2 8] 

mm^tzffi&xte, fe&m*±mviisft\<^m&\^ 9 6 

0X24OK^K «5>f^MIMi«o«fiS 
««Bfc*3VvT\ 7^Hl6 0Hz(Ot||:, CI 
= 4 7 0/iF, C2=C4=10/iF, R2=R4 = 

4. 7 k q t u ^^aHt^^^/K^fgiftiBiK^B 

f^^^ihi-5^TOP^CT)^^7 0 m s „ VY2^ V Y4 fc: 

^^xns<*/u<omm®&<Dmt¥&±mz*ti?tiv w 

+ 3V, GND-av^ftSiJW-^fiotBT 
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[0 0 2 9] **u jfeaEj»S:^3SRUfc»-&»w«. 

h^oy^ojaKifctaE^s^d^ofet*, 9 6 ox 

24 0 K ft 5 ©M I MS:ttofcjSft»Si6 

HUlfclvC, 7U-A]^|60Hz©^#^ Cl = 2 
20yF s C2=C4 = 3. 3^F, R2=R4 = 4. 

WAt-tZ>$LX<Dffl<Dmm& 3 0 m s s V y2 s V Y4 t-ol> 

10 Xfi^/W(O|&ib0BS(Oi!if^f?jh^^^n^nv DD + 3 
V. GND-3 VkKZX 9^-/l^oXBTH 

Aff *te*Sr#S ^ a*X£ tc Q 
[0 0 3 0] £?>tc, IMt7^, p^y^yho 
-/HfU 8 £»&£ttmBlbiaiB 6 -il^0#^ 2 

h^^^A^L/c<t^irn. C 1 = 1 0 0m 
F. C 2 =C 4 = 1 . O^F, R2=R4 = 4. 7kQ 

20 [0 0 3 1 ] 

$titziki£<Dytmxmmfcmwr{,x u5:^ s 4<4 

£ 0 Sfc, **cojfeaEj»S:lRl^c:aSil-t--5^^Jw«J:o 
30 7^i^W a ^@If^l/Ni»x6l^^ 

x\ ^*^mn^SA^co7y ^msc^s 
[Hi] -^W^)-^Sfi^ffit-J;6^^Sieco» 

m2] mi^-tm&m^mM^n^mmm^m 

[i3] Hl^i-JKS^3SBI-*3«t-5JBt!i«ffi^« 
40 [|g| 4] Bl^*^**^-7*a«3<Ofl|fifc««r»i-|Hl 

Bgiax&So 

[El 5] Hl«-^»fittlb«jB3^ hn— ^SfP40fl» 
[El 6 ] IU1 {r^ffl^SlKibSJB^ V h n 4 
[El 7] Ell ^i-3feSj»IB»ilHlK6^rtSfB^'>7 h u 

(a) . M^->7hw^^^i (b) Rtfsaa 

t7^'>7H^^^^t8 (c) ^^fE!X*$>5o 
50 [El 8] E17^^"T^^ h Uv ! ^^W»i^t7'n 
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